Chemistry of lead compounds covers a wide field, as shown by a recent survey covering the crystallographic and structural data of almost one thousand derivatievs. About 7 % of these derivatives exist as isomers and are summarised in this review. Included are distortion (60 %), ligand (20 %), coordination (12 %) and polymerisation (8 %) isomerism. These are discussed in terms of coordination about the lead atom, and correlations are drawn between donor atom, bond lengths and interbond angles. 
INTRODUCTION
Systematic studies in the field of stereoselectivity of coordination compounds over the last 50 years have became of increasing interest. Stereoselectivity in coordination compounds is very often related to important stereospecificity of biological systems, catalysis and stereochemical effects in technical processes. Isomers can be broadly classified into two major categories, structural and stereoisomers. The former can be divided into coordination, hydrate, ionization, linkage and polymerisation sub-categories, and the latter can be divided into geometric (cis -trans, fac-mer), optical and distorsion isomerism.
Lead is one of the oldest known metals and by far the most abundant of the heavy metals. Lead has long been recognised as a heavy metal poison which inhibits many biological enzymes. The chemistry of lead has long been an area of considerably interest, particularly more recently in connection with research into environmental health. These factors have stimulated a continuing interest in lead chemistry including nearly one thousand structural studies.
The coordination, inorganic and heterometallic derivatives have been reviewed previously/la/, with over seventy isomeric examples noted. In this review we analyse and classify these examples to show which types of isomers exists in the chemistry of lead compounds.
DISTORTION ISOMERISM
The coexistence of two or more species differing only by degree of distortion of Μ -L bond distances and L -Μ -L bond angles is typical of the general class of distortion isomers /lb/. There are over forty such examples in lead chemistry. The lead oxidation states in these isomers are found in the oxidation states of + 2 (most common), + 3 and + 4.
Pairs of distortion isomerism.
There are twelve pairs of distortion isomers and their crystallographic and structural parameters are gathered in Table 1 . Lead phthalocyanine is found in two isomeric forms, monoclinic 121 and triclinic 121. In the isomers a tetradentate Ν donors phthalocyanine ligand creates a square planar geometry about the Pb(II) atom with a different degree of distortion. In the former the mean Pb -Ν bond distance of 2.21 A is about 0.15 Ä shorter than that found in the latter. Also in the triclinic form two crystallographically independent molecules are present in the same crystal, again differing from each other by degree of distortion.
Two yellow Pb(Ph)2{0(CH 2 CH 2 S)2} isomers /4/ are unique examples in the chemistry of lead compounds. The isomers differ not only by the crystal class, one orthorhombic and the other triclinic; both also contain two crystallographically independent molecules in the same crystal, differing from each other also by degree of distortion of the respective tetrahedral coordination about each Pb(IV) atom. Tetrahedral geometry about each Pb(IV) atom is created by two unidentate phenyl ligands with one bidentate 0(CH 2 CH 2 S) 2 ligand {PbC 2 S 2 }. The sum of Pb-C(x2) plus Pb -S(x2) bond distances increases in the order: orthorhombic form 9.37 Ä (molecule 1) < 9.39 A (molecule 2) and triclinic form 9.41 A (molecule 1) < 9.46 A (molecule 2). Noticeably, while the deviation of the L -Pb -L ligand angles from the ideal 109.5 0 value
(tetrahedral) found in the orthorhombic form is 11.1° for both molecules, in the triclinic it is 8.2° (molecule 1) and 11.7° (molecule 2).
There are two monoclinic Pb(ri 6 -18-crown-6)(rf-0 2 NO) 2 isomers 15, 6/ where the overall geometry is best described as a 2-6-2 polyhedron with two capping nitrate ligands. In essence there is no evidence that the lone pair on the lead(II) atom is stereochemical^ active. The sum of all ten Pb -Ο bond distances are 27.04 and 27.28 A, respectively.
Two pairs of dimeric lead(II) compounds exist (Table 1 B ). An example Pb(phen) 2 (SCN) 2 exists in two isomeric forms, monoclinic (colourless) and triclinic (white) [7] ; both being dimeric. (21, 8) 62.1(8) C 2.707 (23, 3) C.C 31.9(6)' Ν,Ν 58.5(5/ Footnotes: a. Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and second is the maximum deviation from the mean. Two isomeric forms (hexagonal and orthorhombic) are found for ThPbI 6 /l 9/ (Table 1 c 
Independent molecules

Monomeric derivatives
Crystallographic and structural data for lead derivatives which contains two /3, 20-27/, three /28, 29/ and even five /30/ crystallographically independents molecules within the same crystal are gathered in Table 2 .
In purple triclinic Pb(^-pc) /37/ which contains two crystallographically independent molecules, a square-planar arrangement about each Pb(ll) atom is created by tetradentate phthalocyanine (PbN 4 ).
Unfortunately, only average structural parameters are given in the original paper. Each Pb(II) atom in Pb(l 8-crown-6)Cir cation 1251, which also contains two independent units, is surrounded in an almost hexagonal -planar construction by the six oxygen atoms of the crown ether and an axially oriented CI atom (Pb0 6 Cl).
The structure of a yellow complex 1261 contains discrete cations /Pbiazc)/* 2 ( Fig. 2) 
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A: Two Independent Molecules Footnotes: a. Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and second is the maximum deviation from the mean. 
Di -and oligonteric derivatives
Crystallographic and structural data for di-and oligomeric derivatives which contain two crystallographically independent molecules are summarized in Table 3 . There are two colourless examples, In green black polymeric Rb 2 PbCu(N0 2 ) 6 13ΊΙ each Cu(II) atom is coordinated by six Ν atoms of N0 2 ligands. The N0 2 groups are further coordinated to the Pb(II) atom as well as to Rb(I) atom via oxygen atoms, resulting in eight-coordination about Pb(II) and six coordination about Rb(I) ( Table 3) . -; Table   4 . X-ray analysis of yellow a-Pb(dedt) and brown ß-Pb(dedt) showed that both isomers are polymers [38] . In each of them the l,2-dicyanoethylene-2,2'-dithiolate(2-) ligand serves not only as double S-bridging ligand but also as N-donor atoms ligand. In the α-form each Pb atom has a trigonal-bipyramidal configuration (PbS 3 N 2 ) . In the ß-form the Pb(ll) atoms are in pseudo-octahedrally coordination with the chromophores The structure of yellow monoclinic a-/39/ and ß-Pb(styphnate)(H 2 ) /40/ isomers show that both are polymeric. The Pb(II) atoms in a-isomer are seven-and in ß-isomer are nine-coordinated (Table 3 ).
LIGAND ISOMERISM
There are nineteen lead complexes (Table 6) Pb(II) atom is pseudo -octahedrally coordinated (Table 5 ).
There are another two pairs Pb(3-Mepy) 2 X 2 /10/ (X = CI, monoclinic or Br, monoclinic) and Pb(4-MePy) 2 X 2 /10/ (X = CI, monoclinic or Br, triclinic) which are isostructural. X atoms double-bridge Pb(nMepy) 2 
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Isomers in the Chemistry of Lead Compounds
POLYMERISATION ISOMERISM
This type of isomerism denotes compounds containing at least two η -mers in the same crystal. In the chemistry of lead are three such isomers and their structural data are summarized in Table 6 . Figure 5 The former anion is a triple -decker sandwich while the latter is a quintuple -decker sandwich. Each of the anions has a crystallographic centre of inversion (at the centroids of the cp(C) and cp(H). In both anions the cp ligands are roughly η 5 -coordinated to their respective lead centres. However, there are large variations in the cp (centroid) -Pb distortion in both, with the terminal contacts being shorter (2.511 to 2.615 A). The Pb-^cp-Pb bridges also exhibit varying degrees of distortion from linearity, ranging from 165 to 180°.
An analysis of almost one thousand lead compounds shows that some 7 % of them exist in isomeric (Table 1 ).
There are nine monoclinic derivatives (Table 2 ) which contain two crystallographically independent molecules within the same crystal /3, 4, 21-27/. Two derivatives contain three such molecules /28, 29/ and one derivative even five such molecules /30/. In the series of di -and oligomeric derivatives are six examples /31-37/ which contain two crystallographically independent molecules (Table 3) .
Two pairs of coordination number isomers belong to the monoclinic class /38, 39, 40/, ( (Table 5 ). All polymerization isomers belong to the triclinic class /48-50/, (Table 6 ).
In the chemistry of isomeric types of lead derivatives we find a wide variety of uni-, bi-, ter-, tetra-, pentaand even hexadentate ligands, forming a four -(mostly tetrahedral), five-(mostly trigonal bipyramidal), six - This review represents the first overview of isomeric types of lead compounds on the bases of their structural parameters and showed a rich variety of the isomeric types in the chemistry of lead.
